SUMMARY The distribution of four antigens of alimentary tract origin was studied in meconium collected from healthy and cystic fibrosis (CF) neonates. Two antigens, carcinoembryonic antigen and a glycoprotein designated Mec 6, had significantly lower concentrations in the meconium from CF neonates compared with that from healthy full-term infants. As their concentrations were unrelated to whether or not the infants had had pancreatic insufficiency at birth, their measurement may be of value for screening. Their concentrations also depended on the gestational age of the newborn, and it is speculated that the CF lesion may affect the maturation of intestinal secretions.
The analysis of meconium for elevated albumin content is the most common routine screening procedure for cystic fibrosis (CF) in the newborn, but it is now clear that such screening procedures have a relatively high false negative incidence.'-3 Albumin levels in meconium reflect the pancreatic status of the newborn, and in a recent study in this laboratory about 25 % of neonates with CF were found to have 'normal' pancreatic function at birth.3 Consequently, a more satisfactory test is needed to reduce this false negative incidence.
The nature of the CF lesion is still unknown, but one of its major effects is the production of 'abnormal' mucus, which directly mediates the major alimentary and pulmonary complications associated with the disease. Whether the abnormal nature of the mucus is due to changes in organic or inorganic composition, or solely to a lower than normal water content, is not known; there is some evidence for each of these aspects.4 Tests on meconium for CF screening depend on the detection of meconium compositional differences in CF compared to healthy meconium but, apart from the changes in serum protein content, few other aspects of meconium composition have been studied.5 Antonowicz et al.6 7 found a significant change in the concentration of some glycosidase enzymes in CF meconium compared to normal meconium although only 'true positive' and 'true negative' specimens were compared. It is the purpose of this report to describe the distribution of some water-soluble meconium antigens of non-plasma origin.
Accepted for publication 30 July 1980 Seven such antigens were detected in normal meconium by bidimensional immunoelectrophoresis and, until further characterised, were named Mec 1 to Mec 78 (Fig. Ia) . Mec 1 and Mec 6 were an of and a g glycoprotein, respectively, Mec 2 and Mec 7 were related to the mucin blood group substances, Mec 3 was identified as carcinoembryonic antigen (CEA), and Mec 4 as alkaline phosphatase. Preliminary studies indicated that there was a large decrease in their concentration in meconium from CF infants who had had pancreatic insufficiency at birth (Fig.  lb) . Thus the distribution of four of the antigens, Mec 1, Mec 6, CEA, and alkaline phosphatase, was investigated in normal and CF meconium by immunoelectroassay. As a low level of the antigens in CF meconium might be due to the absence of intrinsic proteolytic release of antigens bound to the insoluble mucin gel phase, the distribution of the antigens was estimated before and after proteolysis of the meconium specimen with trypsin. Changes in the antigen composition in meconium from the fetus and preterm infants were also studied to determine if the time of gestation affected their final distribution, and the results obtained were related to their value in CF screening tests. Polyvalent antisera to meconium antigens of nonplasma origin were raised in rabbits as previously described.8 Monospecific antisera to CEA were obtained from DAKO-Immunoglobulins, Copenhagen, Denmark. This antiserum detected CEArelated substances and was not specific for CEA.
Monospecific antisera to Mec 1 and Mec 6 were raised in rabbits using partially purified material as follows. Mec 1 and Mec 6 were partially purified by ammonium sulphate precipitation and gel chromatography,8 and after immunoelectrophoresis against polyvalent antiserum to meconium antigens and extensive washing of the developed immunoplate, the appropriate precipitation lines were cut out and used as sources of antigen.10
Meconium antigens other than alkaline phosphatase were assayed by rocket immunoelectrophoresis using monospecific antisera.9 Alkaline phosphatase was measured by immunoelectrophoresis with polyvalent antiserum against meconium antigens and then staining for the 'rockets' containing alkaline phosphatase activity." A meconium standard was prepared from a mixture of specimens collected from 10 healthy infants. Each of the four meconium antigens was given a value of 100 arbitrary units (AU) per gram dry weight in this standard mixture, and the concentrations of the meconium antigens in each test specimen were compared with those in the standard. To (Fig. 2) , confirming the original immunoelectrophoretic observation (Fig. 1) The reduced level of antigens in group 2 specimens, which were from preterm infants, led to the investigation of the relation of gestational age to the concentration of the antigens. Antigens were measured in specimens collected at various gestational ages (Table) .
The Mec 1 concentration reached 75% of the full-term level by mid-term and more than 90% soon after, whereas alkaline phosphatase concentration rose slowly throughout gestation, reaching the highest level a month before term. CEA was not detected in meconium until after mid-term, when it was found at 75% of its final level. Analysis of 2-3-month-old fetal gut tissue showed that CEA was present and thus, although synthesised in the gut at an early gestational age, it was not secreted until much later. Mec Fig. 2 Distribution of the four meconium antigens in the four groups of specimens: group I (n = 40); group 2 (n = 28); group 3 (n = 27); group 4 (n = 11). Groups I and 2 specimens were from healthy infants; groups 3 and 4 specimens were from neonates with CF (see text). The differences between group 1 and groups 3 and 4 may reflect the presence of the underlying CF lesion, but there are at least two other possibilities that need to be considered. Firstly, all antigens were estimated on the basis of a dry weight, but proteolytically labile serum protein, absent in group 1 specimens, contributed to the dry weight of both groups 2 and 3 specimens. Thus there was a 'dilution' of the non-meconium antigens by serum protein in groups 2 and 3 specimens. Secondly, the specimens in groups 3 and 4 are from children of various gestational ages, and the changes seen in these groups might, in part, be due to the disparity of gestational age.
Antigen content in groups 2 and 3 specimens corrected for 'serum protein dilution' The antigen concentrations in groups 2 and 3 were recalculated using a dry weight that had been corrected for the presence of proteolytically labile serum protein content. For this correction, proteolytically labile serum protein was taken as the sum of the albumin and transferrin content in a specimen; these two proteins represent 95-100 % of such protein in meconium. This weight was subtracted from the dry weight, and the antigen content was recalculated per gram corrected dry weight.
The corrected mean Mec 1 concentrations in groups 2 and 3 were 108 ± 45 and 71 ± 23 AU/g dry wt respectively, and only the mean Mec 1 concentrations in groups 1 and 3 were still significantly different (P < 0-001). Alkaline phosphatase concentrations were still not significantly different between the groups. Corrected CEA and Mec 6 concentrations of 65 ± 54 and 94 ± 45 AU/g dry wt in group 2 and of 21 ± 16 and 68 ± 36 AU/g dry wt in group 3 were still significantlylower than in group 1 (P < 0 001). 
